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205Т FLIGHT КЕ ORT 
FLIGHT 749 
PuIRD PPOJECT MANHIGH ANIMAL FLIGHT 
ll (MING КІРІП, SOUTH ST. PAUL ON 14 APRIL 1957 
Ec Ы DN 

.ra purpose of this report is to evaluate and describe Balloon 
* ‘ght 749 which was laurched from Fleming Field on 14 April 1957. 
‘iis was the third animal *light of Project MANHIGH, 

Flight 749 was a daylight animal flight, using the second 
iutearmed: ate МАМН:СН capsule with an externally mounted air re- 
qenaration equipment to study daytime temperature balance and ob= 
tain parachute data, 

in light of the experience gained from Flight 747, the de¬ 
cision was made to use the launch arm cr 5КҮНООК launch method, 
The launch arm method permitted а fight with less stringent 
weather requirements and ‘ess expenses than the vertical launch 
method, Conditions мего i “ва? the morning of the launch, re~ 


sulting in а very successful flight, 


11. 


PURPOSE OF FLIGHT 


A. To study air conditioning equipment in the capsule м. 


а daylight flight, specifically to study temperature Ба lane 
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ain design data on the following: 


Efficiency of the new outboard water cooler. 
Cfficiency of the air regeneration unit mounted C С 
outboard. | 
Operation of the oxygen converter, 

Heat flow through double windows. 


The data pertaining to climate control 


B. То obtain data on the performance of the gondola recover 


parachute system when released at high altitude, 


l. 


2. 


Їл 


number 


lo 


Parachute action film taken at 64 fps for slow motiot 
projection showing the opening of the parachute сапо; 
Stability of the gondola during descent taken at 40 f 


with a horizon camera. 


addition to the above major objactives, there were 2 


of other investigations: 


To obtain design data based on the performance of the 
3 million cubic foot balloon. 

To study capsule stability at altitude by photoproahic 
means (lapse rate movie of balloon and parachute “Laker 
from capsule at speed of 12 fpm!, 

To obtain cosmic ray data for the test animals ant 

var fous hitch-hike loads carried for contributing 


scientists, 


lil. DESCRIPTION OF FLIGHT 

Air Force personnel worked thrcugh tae night іс prepare 
the animals, which were delivered to the WRI ciant shortiy 
after midnight. Compary persoasel then toox суег the insta: la~ 
tion of the cages вас preparation 3“ the capsele, cud a prass urs 
check was conducted at 0322 CST, ‘за new external air regeneras 
tion unit permitted access іс i^e water cooler after the capsule 
vas sealed. This enabled tha use ә” cry ica іп the water supply 
in order to assure adeguate temperature contre! on the ground, 
The capsule arrived at Fleming Field at approximately 0430 CST, 

0. C. Wiazen directed the launching, assisted by Е. Fo Lewis, 
Flight Chief. Conditions appeared to be ideal, and the launching 
progressed smoothly. Тһе wind was from the North at 5 mph with a 
clear sky. Photos 749-8, 749-11, 749-41 and 749-43 show the 
launching operations - rigging the load line, etc. Photo 749-11 
1$ of particular interest as it shows clearly the transition of 
the ducts to the balloon. А new method was worked out to зуссагс: 
camera operations with the launching time. The Air Force Сел? 
took to the air and commenced orbiting over the bubble, Photos 
749-8 and 749-11, approximately thirty minutes prior to acina! 
launch time, Communications were maintained between the Cri 
and the launch site by use of a portable VHF transcolvar (ენებად 
at the launching platform, Prior to the launching the Ce сс. 
worked out the proper orbit to assure photographie соғатсас- 
the launching and had clocked the tima involved for тах SC 
course, Thus, when the launch was about io tute glass, 
was notified of this and they, in furs. averte’ & en, 
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and calling the release time, ft was understood, of course, 
thai if the wind conditions were not satisfactory the launch 
would be postponed until they could make aaother run. აჯი“ 
chronized with their operation, Mejor Simons fired a flare пис 
at the thirty and fifteen second warnings to alert the outlying 
camera positions, As it turned out, the balloon was launched 
on the first count down at 0718 CST, 

The gondola had been located on a castered launching cart anc 
this launching cart had been correctly positioned in the estimate 
take-off point of the capsule. The balloon picked up the load s< 
gently that a slight bind between the gondola undercarriage and 
the positioning cleats on the tcp of the launching cart was enoug 
to hold the gondola to the cart. When the gondola was lifted fre 
the balloon proceeded gently on its way. (See Photo 749-44 and 
749-45}. | 

А slight helium shortage necessitated the removal of all of 
the ballast plus the instrument package which would photographi- 
cally record altitude and time, as a back-up for the te lemeterod 
information. This was a very unfortunate turn of events, as 156 
provisions for trapping the animal urine were not satisfacts? y, 
and the telemetered altitude' information was lost for muc: c? 
the flight because of short-circuits in the equipment. 

After the launch, the Air Force C-47 landed to pick up tse 
rest of the tracking crew, The Navion with the WR; crew, wore” 
was already airborne, took up the job of tracking the balli. i5 


ceiling, The balloon trajectory is shown on аша SE. 
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The avion was joined by the Air Force C-47 at approximate ly 
0830 CST, Communications between the C-47, the Navion and WR] 
plant were well! coordinated and very satisfactory, The plane to 
plane communications on the ҮКЕ channe is мега handled by Captain 


\ 


- ° დ 
tinger in the C-47, ard the three and six magacycle communi- 


eM 


K1 
cations between planes and the WRI piant were handled by К.Е. 
Bower of Winzen Research inc. By using split earphones, Мг. 

Bowar was able to monitor the communications channel and the 
balloon beacon signal simuttaneousty. Тһе raceiver used for 

the beacon signal was indepondesnt of the C47 communications 
system and thereby free o? interference from tre operation thereof, 
By having a definite understanding as to assignments of duties, 
there were по misunderstendings or unnecessary Interruptions. 1% 
should be added, that the morale of the tracking crew aboard the 
С-47 was high and contributed a great deal to the success of the 
mission. 

Throughout the flight, observers were stationed іп the 0-47 
blisters, continuously monitoring the balloon, This was done by 
relay so that so one became excessively fatigued. Although it 
was necessary to monitor the bailoon signal continuously during 
the flight, most of the tima there was no information coming 
through, which made this job somewhat lighter than expected, 
Accurate f ixes on the balloon were made at LaCrosse, Wisconsin, 
using the Weather Bureau thaodolite which was already oriented. 
This was accomplished during the time tne C-47 was taking on gas. 
The flights, up to this рсігі, wert exactly as planned, Af this 


time, the Navion also landed at LaCrosse to take on fuel, 


=6> 


А phone call made from LaCrosse to the WRI plant revealed 
that the telemeteríng equipment was beginning to function spora- 
dically, and as soon as an engine could be started, monitoring 
of the balloon beacon was resumed again while оп the ground, From 
this time on, the beacon trouble cccastonally cleared, and we 
were able to gain some information concerning the altitude of 
the balloon, inside capsule pressure, and inside 28055 temp- 
erature, the balloon at this time was at ceiling altitude 103,500 
feet. By 1130 CST, both the aircraft were airborne again and 
the balloon vas approaching Маг 4 счас, Wisconsin on a heading 
which would take it across Lake Michigan. Later іп the afternoon, 
approximately 1330 CST, as the balloon was beginning its trip 
across Lake Michigan, it became necessary to make a command da- 
cision. At that time the balloon was gradually losing altitude, 
with the capsule pressure dropping and the temperature rising. 

The question of whether or not to terminate the flight immediately 

or follow it across the lake and have the Navion follow around 

the lake was discussed by Mr, Winzen at the plant and Major Simons 

in the C-47 by means of radio communications, Mr. Winzen suggested 
that the aircraft make the decision as to what to do. 

At this point the problem vas discussed between the Navion, 
Captain Kittinger, Mrs, Winzen and Major Simons. It was feit 
that a significant part of the information concerning capsule 
temperature and pressure control would be lost if the flight were 
terminated immediately, The decision concerning the Navion was 
influenced by the prediction of nearly completely overcast con- 


ditions on the other side of ‘the Таке, as was also the case where 


MC were. The Navion crew advised that they could get to the ex- 


pected Ба 1100г position in time for cut-down, based on the then 


current balloon trajectory, Tha process of making this decision ` 


was a bit slow, but solidly arrive j at, and seems to have met with 


> “+ 


the satis'action of everyone concerned, The Navion was sant 
around to intercept the balloon for recovery. 

A fix on the balloon a5 it was starting to cross the lake 
showed that it had assumed a much more nor ther lv trajectory and 
had slowed down to around ten miles per hour, Ву the time the 
Air Force C-47 had landed аа the othar Side of the nearly cloud- 
free lake at Ludington, Michigan, the balloon was naar ly overhoad, 
traveling between 52 to 55 miles рог hour again. The theodo!ite 
was set up and two readings taken bafore the aircraft took off 
after the balloon. Calculations 07 the balloon trajectory in- 
dicated that twenty minutes would Бе available for cut-down 
attempts after the Navion would reach the expected balloon position 
and before the load would land in Saginaw Bay, 1% was decided to 
wait until the Navion was within range before attempting to cut- 
down the balloon, Repeated cutdown attempts at that tien иеге 
futile, both on the part of the C-47 and the Naylon. At this time, 


however, the beacon signa! was on continuously again due to short- 


ing of the keying circuit, and it was impossible to determino 


whether the radio control was functioning property or 
nals would be received on tha bescon 


not. Under 


normal operation, coded 319 


pio | яг" 
transmitter to indicate tha chante! of operations 391890499 бу the 
adio control circuit, Thus, when racio control cutdown wes attempt 
r 


w reor n | r A watch wae used 
ed, it was a moreo less blind attempt at cont ol, 
, 


„м 
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and c timing method developsd which it was hoped would succeed 
in serrect operation of the radio control. Since the radio cone 
trol for the capsule separation couid accidentally be triggered 
by ttis method, further attempts at cut=Goun were abandoned. 

While vaiting for the clock timer cut-down, Captain Kittinger 
and Lieutenant Bruce Хгатег were pilots, Sergeant Dittmer wes in 
the front blister, Major Simons monitored the signal and liaison 
communications, There іс considerably more room to move around 
the primary observer, in this case Mrs. Winzen, at the back 
blister. Only one person can use the front blister. 

At 1536 CST the timer cut the toad loose, at which time the 
balloon had an elevation angle of approximate ly 80° from the C-47 
with the sun behind us. The balloon did not appear to destroy 
for approximately ten seconds, during which time the pink parachute 
was clearly visible in sharp contrast with the large white balloon. 
The parachute became visible immediately and showed no change in 
appearance, size ог brilliarce during the next minute or two. 

From then on it gradually became larger and more easily visible 

as it descended, When the talloon collapsed after about ten seconds, 
it began to form a trail that at first looked like smoke, but on 
second thought must have bean а trail of finely divided bits of 
polyethylene, The trail must have been nearly 10,000 feet long, 
considering the origina) balloon size. After approximately а 

minute of this, the balloon passed the parachute, since it was 
descending more rapidity, although by this time the white blob 
representing the remaining balloon was eot much larger than tne 


parachute {п appearance. The aircraft pilot carefully avoided 


en = 


811100 the parachute against the sun guided by the recommendation 
trom the observers, As the parachute passed the aircraft aitituds 
Mrs, “ingen took the co-pilot position and Sgt. Hensiey and Sgt. 
Abramowitz positioned themselves at the back of the C-47, removing 
the jump door (ი order to take photographs directly out of the 
open doors Тһе aircraft then followed the parachute and load to 
the ground. The sun set approximately fifteen minutes after the 
capsule had landed. 

The load appeared quite stable on the parachute and was des~ 
cending at approximately. 32 feet per second (as determined ty the 
pilot of tha С-47) it descended into a suburban area of Saginaw, 
Photos 749-49 and 749-50, where it barely missed a house, Photo 
749-51, as it landed in a backyard quite hard, appearing to have 
bounced about a foot off the ground, and immediately tipping 
over on landing, At this point, Captain Kittingar called the CAA 
asking them to relay the landing information to the state and 
city police to prevent unnecessary confusion and wild rumors cone 
cerning the package, The aircraft then f lew over the landing эгаа, 
dropping the note with a red drop streamer bag to request ttai “ha 
capsule be set upright and that the local residents notify the city 
police of the exact position of the capsule so that we cous vo 
directly to the package after landing the C-47. immediate iy 
after landing, Major Simons requested the city police ta 66st a 
guard to protect the capsule from souvenir hunters, which theo. 
agreed to do, The manager of the Tri-City Airport, whose геп 
does not appear on our records, was most cooperative Їс guolio 


us to the Impact site, at least fivs miles from the airstrti 
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<: ough town. The сарзи!з landed at approximately 1810 CST 
224 the recovery crew arrivec at tne drop site around 1920 CST, 

At the time of arrival, the Толрегаїнга in the capsule was 
%4 onthe thermometer placed ty a window. A lead to the TA vol | 
l^r nad bee torn ] n land rr Y სწ შვილ we: 
tery па gen torn 100560 on landing ала the cooler bitter was 
cct operating. There was по apparent moisture іп the capsule, 


on the walls or on the inside of the windows. The water cocisr 


pans had about a quarter of an inch of ice frozen solid сп tie 
bottom of each four pans, ft appeared as If the water hed frezen 
during descent so hard that it still had not melted after s: 

hour and tea minutes on the grousd, The capsule was stripre 3 

of superficial attachments and loaded on a haif-ton truck. Since 
the internal temperature vas sii! ва? and the air cooler biwar 

was no longer running, it was considered essential that ths 

animals be given some air since their temperature would te г: 

least ten degrees to fifteen degrees above that registered a: 

the window, To this end the top hamisphere installation was 

removed and a half-inch bone knife blade inserted betweer the 

turret and bottom shell ring. The air temperature was аррсот!- | 
mately 40? F in Saginaw that evening. The return drive tr i^e 
airport >” and the animal capsule checked shortly before 
arriving at the airport – how cold it was, The "იოილი uve 
then read 409, and the top temisphere felt gute cold to ite hana. 
` The capsule was closed ani the trin to the 4158856001у prit із 
cool airport fire station] was evpadited., fa Photo W 2156 * те 


load is seen being unloaded at “зө Saginaw airport. The capsuie 
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мас pene apsrovigately ого hour after arrival. Upon oper 
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the сарвизе, moisture was roted ор the inside of the top he 
sphere anc a damsness on tra 165146 of the windows. This w 
almost cert&iniv cue to the lack of the blower inside, and 
cold night air cooling the wails of the capsule causing con: 
sation. 

All animals except a few mice and а monitored guinea piç 
were in apparentiv as good coníitior as when loaded in the 
capsule, They were dry anu moderate ly werm. The condition 
the animals would indicate ihat neigher the carbon dioxide 
tension, oxygen partial pressure сг. temperature got beyond 
moderately stressful values, 

The excellent condition of external equipment, including 
the external air regeneration system and water cooler, and t 
intact condition of af! capsule contents, indicates that the 
landing gear operated most effectively, which was borne out 
its distorted condition, showing that it operated as Intende 
(See Photos W-2151, W-2155 and W-2156). 

Approximatety four to five ounces of water remained in ! 
water cooler sump, The amount of liquid oxygen remaining in 
the converter was undetermined, 

Two officers of the Saginaw police department, officers 
and Miller, were the ones respossibie far the gocd care take 
the capsule after landing, because ther were the ones first 


arriving and then they requested the assistance იწ the Sagir 
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Fire Department, which deserves a Бу -iire of appreciation 
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their excellent cooperation and helo in protecting the capsule 
from the curious. Sat, Killingsworth of the Saginaw Police 
Department was the officer in charge when the recovery crew 
arrived, and he wes most cooperative іп helping with the re- 
covery of the capsule. 

The condition of the capsule undercarriage and the disassembly 
operation were photographically recorded by Mrs. Winzen and 
Sgt. Hensley. It was determined that the cameras photographing 
the balloon in flight and the parachute opening, had functioned. 
properly and the film was removed therefrom. The disassembly 
operations were completed and the load stowed aboard the С-47 
by 2330 CST. A stopover at the Ansco Developing Laboratories 
in Chicago was made enroute home to have the films of the 


balloon and parachute opening developed. 


ІҮ. INSTRUMENTATION 
A. Balloon Controls 

Provisions ware made to drop ballast by means of 
radio control, however ali ballast was removed prior tc 
the actual flight. А back-up timer in addition to а 
radio control cut-dowa were provided as a means of 
terminating the flight. 

В. Parachute Opening Shock With Time 

The actual parachute opening was recorded by a 
motor driven camera operating at 60 frames per second, 
which was triggered three seconds before the load line 
of the balloon was cut. In two suspension lines there 
were Exline tensiometers for determining parachute opening 
shock with time. іп another pair of suspension lines there 
were located Вгіпе11 tensiometers to determine max imum 
suspension shock, Located inside the gondola was a 
Cedar Engineering accelerometer, which put a signa! on 
a "magic eye" tube, which was photographically recorded 
for a period of 80 seconds at 16 frames per second. The 
stability of the gondola and the parachute was recorded 
by a camera photographing the horizon at 40 frames рег 
second commencing three seconds before the load was re- 


leased. 


C. Capsule Air Conditions 
| The following information. related to gondola air 


conditions and gondola temperatures were to be telemetered 


in code groups and recorded at a ground receiving station; 


1. The outside and inside temperatures of а doubie 
paned window and the inside tempsrature of а single 
paned window were to be measured by means of thermistors, 
2. The outside air tempsrature was to be measureg e. 
a single thermistor suspended from the gondola, 

3. The capsule alr temperature was to be measured фу 
means of the thermistor located as shown for the dry 
bulb on Drawing 383,312 im the air stream of the ventje 
lator fan, 

4. The relative humidity of the capsule atmosphere 
was to be obtained by use of the previous thermistor 
and a "wet" thermistor placed in this air stream. 

5. A cooler coil and cooler air temperatures were to 
be measured by means of thermistors located as shown 

in Drawing 383,312. 

6, The exhaust air temperature of the chemical tank 
was to be measured by means of a thermistor located аз 
shown on Drawing 383,312. 


stability of Load Suspension 

To determine this a camera was mounted іп an instru- 
ment package on the side of the capsule to photograph 
the balloon at five second Intervals during the first 
six hours of the balloon flight to study the rotation. 


of the gondola relative to the balloon. 


, 


Cosmic Ray Effects on Animals and Allied Exper iments 


These experiments were supplied by Major 510075 


and were under his direction. 
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Cxygen Consumption 

Oxygen partial pressure in the capsule atmosphere 
was measured by a O to 25 percent (at standard atmospheric 
pressure] Beckmen oxyger analyser adjusted to cover ал 
oxygen partial pressure range of 8520 to 335mb ang 
photographed at five minute intervals, This meter was 
ventilated in between the time of taking pictures to 
obtain a new sample of air. The oxygen converter was 
weighed during the flight and its weight was recorded 
photographically also. The cooler fan off-on duty cycle 
was recorded during the fiight on a smoked disc recorder. 
Radio Control During Flight 

A radio control circuit, see Drawing W-1266-^, was 
furnished to perform the following functions during the 
animal flight: 

1. Release ballast. 

2. Separation of the load from the balloon. 

3. Change the radio beacon from continuous opara» 

tion to cycled operation in order to conserve battery. 

4, Release of lower capsule shell to protect animals 

from high interior temperatures when on ground. 
Communications and Telemeter ing Frequencies 

Three frequencies for communications were а 


3123 KC, 6700.5 KC and 122.8 MC. 


vai lable, 


Normally the two tracking aircrafts stayed On 3123 КС 


and 122.8 MC. When the range from the plant was beyond 
about 125 miles, it became necessary to switch to 6700,5 


КС Гог operation between planes and plant, 
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Communications between the planes could be carried 
on on 122.8 MC. The main plant gee operating simul- 
taneously on 3123 and 6700,5 KC with по VHF equipment. 
Radio contro! was initiated оп 6700.5 KC or 118,5 MC. 


Telemetering transmitter frequency was 1638 KC, 


У. ANALYSIS OF FLIGHT DATA 
A, Time Altitude Curve 

As explained previously in the description of 
the flight, the instrument package, which contained 
gauges, a clock and camera to record time and altitude, 
had to be removed from the gondola prior to the flight 
due to a shortage of helium. Therefore, the only aititude 
information available was that received intermittent ly 
from the telemetering equipment. Fortunately, one reading 
of altitude was received just prior to the balloon reaching 
ceiling; so, it is reasonable to assume that the time 
altitude curve would be as plotted оп Drawing 383,315. 
The average rate of ascent according to this curve would 
have been 560 ft/min. Information concerning the fres 
lift, and other launching information will be found in 
the balloon flight report which Is attached. 

В. Parachute Opening Shock mE 

As will be seen from Drawing W-1622-A, an open рага- 
chute was flown with this load, This was a 40,4 foot 
diameter chute for which the calculated load versus rate 
of descent curve is shown on Drawing 383,302, We feal 
that very valuable information concerning opening shock 
of an open parachute rigging has been gained from this 
flight. 

The actual parachute opening and load oscillation 
were recorded by two high speed cameras which were 
triggered three seconds prior to the release of the 


load, The camera which photographed the opening of 
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the parachute was running at а speed of 60 frames рег 
second and the camera which photographed the horizor far 
load oscillation was running at a speed of 40 frames 

per second. Both of these cameras contained 100 feel 

of 16mm Ansco daylight film, 

The shock of the parachute opening was recorded бу 
Exline and Brinell tensioneters installed in the parachute 
risers, These were backed up by a Cedar Engineering 
accelerometer which was installed on the bottom 8їїе 17 
of the telemetering equipment. A 6Е5 electronic eye-tube 
was used to furnish the indication of acceleration which 
in turn recorded by an 5mm motion picture camera at 16 
frames per second, 

As wil} be seen from the "slow motion’ pictures, the. 
parachute opened within seconds of the release from the 
balloon, It will be noted that the shroud lines are 
quite stack initially and gradually take up tension. 

The parachute was visible to observers throughout the 
descent. The Exline tensiometers recorded the drag of the 
chute during the first ten seconds, Two Exline tension 
meters were used installed in diametrically opposita 

shroud lines. The calibration curves for these lasiru-.. 
ments numbered 421 and 422 are shown ол Drawing 383,310, 
The curves recorded on their aluminum foil drums, оуес а 
period of the first ten seconds, were of the same charace 
teristics, Unit Но. 421 started with a displacement of Omm 


gradually building up to 0.225 mm at the end of ten seconds 
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and Unit No. 422 started at Отт gradually building up 
to 0.202тт. According to the calibration Curve, both 
of these units were under a tension of О 105, initially 
building up to 75 lbs. Considering that there were six 
shroud lines and a payload of 796 lbs., this tension 

of 75 lbs. would be equivalent to 0.57g maximum. However, 
unit Ко. 422 recorded while its drum was stationary, a 
vertical line 0.765mm long. This is equivalent to a 
force of 325 lbs. ог 2.459. This corresponds with the 
findings from the Brine}! tensiometer. fhe calibration 
curve Гог the Brinell tensiometers will be found on 
Drawing W-1624-A, Two of these units were likewise 
used, installed in diametrically opposite shroud lines 
at 60° to the Exline tensiometers. The diameter of the 
dimple on unit "A" was 0,7 mm and on unit "8", 0.9 mm. 
Thus, unit "B" recorded a tension of 325 lbs. which 13 
identical with that recorded on Exline unit 422 ane 
equal to 2.459. 

Although the Cedar Engineering accelerometer unit 
indicated the nature of the acceleration it proved far 
too difficult to read to any degree of accuracy. Rather 
{Пал photograph the electronic eya-tube at 16 frames per 
second some means should be devised to continuously re- 
cord on a strip of film. With the present set-up, the 
time interval between frames is too great and also the 
distance between the camera and the eye is of necessity 


large, resulting in a blurred image during a shock. 
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lt is significant that both the Exline аад Brinell Төле 
siometers recorded the maximum of 2.459. 

The camera package which recorded the parachute 
opening is the large package mounted on the side of the 
gondola as shown in Photo 749-41, 

Capsule Atmosphere 

Provisions had been made to telemeter several temp- 
erature measurements which would have provided a wealth 
of information concerning atmosphere temperature and | 
humidity control, the conditions of the related equipment, 
and relative surface temperatures between single and double 
paned windows. Unfortunately, a short circuit caused the 
te lemeter ing transmitter to emit a steady signal during 
most of the flight clearing only a part of the infor- - 
mation channels for about 4 hours of information. Only 
the altitude, interior pressure and inside temperature 
were obtained. Inside temperature was obtained from an 
experimental temperature transducer which was carried 
as a hitch-hike on this flight and mounted inside the 
telemetering package. This was actually а modification 
of the inside pressure transducer as it utilized the 
same code drum. 

Other means of recording included a clock operated 
smoked disc for recording interior pressure and a 35mm 
camera to record the relative weight of the oxygen con- 


tained in the liquid oxygen converter and the oxygen 


=> 


partial pressure, The telsmetering equipment, a 

block diagram of which is shown in Drawing \-1266-А, 

was tightly enclosed with a clear polyethyiene cover 

to _” possibility of animal wastes affecting 

the devices. А small ventilating opening was provided 

near the top of one side, and other small openings were 

provided as required for connecting wire cables. The 

interior pressure bellows and bímetal temperature sensing: 

device (experimental unit) were mounted on the first 

shelf above the bottom of the telemetering equipmant 

rack, 
The data gained from these various instruments during 

l. Oxygen Converter | 

The same oxygen converter was used on Flight 749 

as was used on the previous Flight 747, This system 
was designed to function when the cabin pressure was 
reduced to 5.6 psi. Аз will be noted from the cabin 
pressure curve on Drawing 383,315, after passing 
18,000 feet, the capsule is automatically depressur = 
ized to a total inside pressure of 7.5 psi or approxi- 
mately 500 mb by means of a relief valve, However, 
the oxygen system has a 160cc per hour inboard bleed 
which would tend to replenish the oxygen consumed by 
the animals, Not until the animals had consumed 


oxygen over and above this 160сс per hour rate to 


decrease the pressure to 5.6 psi woule the oxygen 
converter begin cperating. 

For these reasons, the relatively flat curve 
between 0900 and 1300 CST with respect to the capsules 
pressure can be interpreted to mean that the mice 
were consuming very little more than 160сс per hour. 
The relatively sharp rise between 1400 and 1530 CST 
suggests that the animals had significantly increased 
their activity level. Colonies of mice and guinea 
pigs, especially mice ere known to have alternate 
periods of activity and inactivity, particular ly 
during the daytime when they are naturally asleep. 
This sharp rise would then be a period of greater 
activity, | 

In order to allow for pre-f light preparations 
and the time required to reach an altitude where 
the gondola oressure will be reduced to the point 
where the oxygen converter functions, the capsule 
atmosphere was enriched with oxygen after it was 
sealed. it is to be noted that the capsule with 
the external air regeneration system has a volume 
of approximately 50.25 cubic feet. If it were 
filled with 100 percent oxygen under a standard 
condition, it would contain 4.49 Ibs, of oxygen. 
However, the oxygen content was enriched only to 


46.8 percent, therefore, it contained only 2.1 105. 


unit is located at the bottom of the capsule, the 


or 965 grams of oxygen. However, as the balloon 
ascended to ceiling, the sniff le valve dumped half 
the atmosphere overboard, so only 483 grams of 
oxygen would have remained. This would have been 
sufficient for 7.35 hours at a consumption rate 

of 65 grams per hour if entirely used. The bleed 
rate of 160сс per hour would be equivalent to 0.229 
grams per hour - considerebly less than the 65 grams 
per hour required, This does not account for the 
quantities released by the pressure relief valve 
due to pressure build-up in the liquid oxygen con- 
verter due to thermal gain. 

The camera which was to record the capsule oxygen 
partial pressure and the quant ity of oxygen used, 
failed shortiy after the capsule was sea led due to 
a short circuit on its batteries. According to 
the cabin pressure curve, the critical operating 
pressure of the oxygen system was just being approached 
at the time of cut-down. 

External Aic Regeneration Unit 

The air regeneration unit used on this f light 
was similar to the unit used on Flight 747 except 
that it was mounted external to the capsule. A 
schematic of the external unit will be found on 


Drawing 383,312, Although the air regeneration 


capsule undercarriage absorbed the landing shock 
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very well and physical damage to the air regeneration 
unit was quite limited. (See Photos W-2151, Ч-2155 
and W-2156). и 
а. Physical appearance after landing shock 
Chemical tank: 
1, Slight dent (2" dia, x $" deep) in upper 
part of 6" tubo near tank, 
2. Slight scratch 1/16 x 2" on tank wall 6" 
above dent in tube, 
Chemical Blower: 
1. Few (6 to 10) droplets LIC! solution in 
blower housing. 
Chemical square to round transition: 
1. Pushed up from bottom - broad dent 1" deep. 
2. Buckling {and 1" long crack on one corner) 
on upper corners at tee. 
Note: This section was intended as a fall 
section. | 
Тее: | 
1. Мо damage on bottom from ground impact. 
2. Divider fin on discharge side slightly bent 
and torn from divider inside capsule. 
3. Much mouse droppings ~ especially In intake | 
section. | 
Cooler Blower housing - no apparent damage. 


Cooler Transition housing: 


29 S دہ‎ 
|. Slight dent in one end of condensate tank 2" 
diameter x 1" deep. 
2. (Informed that about 2 ох. condensate removed] 
Heat exchanger = no damage other than dirt from 
dragging. `: 

Capsule shell: 

1: Force on alr regeneration unit upon collapse 
of undercarriage forced connecting ring into 
lower hemisphere about 2, 

2. The inside divider plate caused а 1" deep 
bulge on one side of the lower hemisphere 
where the hemisphere had been restrained 
from being pushed in. 

Chemical Air tube: | | 

1. Upper one foot and lower three feet of flexible 
tubing stained with urine. 

2. Mouse droppings in upper and lower portions 
of tubing. 

b. Analysis of Chemical System Performance 
The operating arrangement of the chemical 

System was changed somewhat from the previous 

animal Flight 747, This was necessary in part to 

provide additional space in the capsule and also 
to improve performance. The chemical system was 
relocated from the inside of the capsule and 


attached to the outside of the capsule. Oni» one 


chemical tank was used having twice the diameter 
of the previous chemical tanks, This reduced the 
velocity of air flow by the chemicals to approxi- - 
mately one fourth that occurring in the previous 
arrangement. The diameter of the thirty porous 
cloth chemical bags was doubled to two inches, 
Rather than filling a bag with only one chemical, 
а proportionate amount of all the chemicals were 
placed in the bags in layers in the proper order, | 

For this flight, the air first passed by a 
predrier of lithium chloride (4500 grams) to re- 
move the bulk of ihe moisture contained In the 
atmosphere. The next layer passed by the air 
consisted of 3750 grams porous lithium hydroxide 
for carbon dioxide removal. One of the products 
of the reaction of carbon dioxide with lithium 
hydroxide is moisture. The final chemical layer 
consisting of 4500 grams magnesium perchlorate was 
added to reduce the humidity of the treated air 
discharged into capsule because the atmosphere 
humidity of the previous flight was believed 
excessive. | 

No data was obtained concerning the humidity, 
carbon dioxide concentration, or oxygen partial 
pressure. 1% is known, however, that prior to 
launch, the oxygen partial pressure was approxi- 


ma te IV 459 mb. 
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C89 р — recovery crew reached 'ხი 
Sule about an ho ; 
temperature was nee i - 
operating after landing " № რეას uu № 
battery was torn nn The out mn ა 0 
ture was approximate] 4 Мэн — 
y 40 Р. Little condersat ол 
was noted on the window surfaces. The temperature 
of the inside surface of the window must have 
been at approximately the dew point of the 
inside air at 84° F, At the design rete of 
moisture gain to the capsule atmosphere, the 
humidity would reach saturation beginning from 
zero within sixteen minutes with the blowers off, 
Considering the probable activity of the mice 
following the landing, possibly three times as 
much time might elapse before saturation is 
reached. 

Assuming an introduction of .130 Ibs. carbon 
dioxide per hour having a density of 0,1115 Ibs/Tt. 
at 84? F and standard pressure, the capsule carbon 
dioxide concentration would reach one percent із 


24 minutes assuming zero concentration at the start, 


and the blowers not operating. The Minnesota 


Department of Health states that some discomfort 


is noted in concentrations аз low аз one-half of 


and that the human body can tolerate 


one percent, 
They 


conditions as high as ten percent briefly. 


stated that the effect of carbon dioxide is to 
stimulats the nerve center of the brain governing 
the breathing rate, and the gas 15 not poisonous 
but reduces the oxygen supply as a result of {ts 
concentration, 
The total weight gain of the chemicals was 

1183.2 grams. Major Simons estimated 4 to 5 

ounces of condensate in the cooler whereas the 
airmen report 14 ounces were measured later on. 
Assuming the letter figure, to derive the poorest 
performance picture, the tota! gain from carbon 
dioxide and moisture would be approximately 

1230 grams. 

On Flight 747, the moisture accounted for 

663.4 of the total weight gain and the carbono 
dioxide КЕНЕ accounted for the balance of the 
weight gain. Therefore, assuming the same propor 
tions, weight gain due to moisture absorption 
would be 633.4 x 1230 = 762 grams, and the 
balance, 468 grams, a result of the carbon dioxide 
reaction. The actual weight of carbon dioxide 
absorbed is approximately 44 of the observed weight 
gain of lithium hydroxide მე. #58 grams i, 
or 792 grams. The capsule was closed approximately 
fifteen hours. Therefore the approximate rate of 


moisture absorption was 50.75 grams per hour or 


Co 


23 
er 3 ..- 


«111 Ibs. per hour. The rate of carbon dioxide 
absorption was 52.6 grams per hour or „115 lbs. 
per hour. 

Two samples of lithium hydroxide were taken 
from a bag numbered "26" which was located in lina 
with the inlet about midway between the center ang 
the outer sheil. One of these samples was taken 
from the periphery and the other from the center 
to determine the degree of utilization. The re- 
sults of this analysis are not yet available, 

Heat Exchanger Performance 

The heat exchanger cores were fitted with four 
9" x 9" x 4" water pans intended to be filled witt 
water to a depth of three inches. The total water 
capacity at this level is approximately thirty- 
five Ibs. The actua! water contained іп those 
tanks immediately after launch, allowing for some 
spillage was probably not less than twenty 13. 
Dry ice was used to cool the water prior to 18 une! 

IL is noted on the smoked disc record cf 
cooler blower operation that the thermostat calle 
for cooling from 0715 to 0718 at the launch site, 
stopping at the time of launch, and then calling 
for cooling again at 0724 through 0737. Cooliag 
was not called for again until 1024 and the 


| m 
blower evidently remained running during the Г 


mainder of the flight. 
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Because the only telemetered temperature date 
was a roughly calibrated exoerimental bimetal 
thermometer located in the polyethylene covered 
telemetering equipment rack, the temperature dat: 
is of little value unless all factors affecting 
it are considered ~ and then only as a relative 
indication. 

The boiling point of the water at ceiling 
(103,000 feet) would be approximately 42° F, and 
the temperature of the cooled air would then be 
approximately 459 F. During the time shortly 
&fter the blower turned on at 1024, the heat ех- 
changer appeared to have more than adequate 
cooling capacity. Although the thermostat 
(located under the air discharge from the anima! 
cages and above the тоо” equipment] was 
set to turn on thə blower at 70° Ғ, the tele- 
metered temperature was about 65” F and rising 
about 8° per hour. The telemetered temperature 
peaked at 69.59 F at 1120 and began dropping to 
a low of 68” F at 1218. About 1240, the temp- 


e 


erature began to rise again, reaching а pesk г 
of rise of about 6° F per hour at the time of t' 
last data, However, three factors were affect i: 
the heat exchange capacity during the last peri 

1. The altitude of the balloon was droppi: 


raising the boiling point of the water 


from 42° F at 103,000 feet to 47° F at 
99,600 feet, Ж 
The water level was rapidly diminishing 
causing a loss of effective cooling area. 
it is believed that the activity of the 
animals increased considerably during this 
period as evidenced by an increase in the 
rate of capsule pressure drop. This was 
probably caused by an Increase In oxygen 
consumption rate above tha initial charge, 
and the oxygen regulator bleed rate, 
it іс possible that the increase in teap- 
erature of the capsule was in part дав їо 
a greater portion of the capsule being өх» 
posed to the sun's radiation in the later 
afternoon. The capsule did not hang in 
the shadow of the balloon at any time, 
When the capsule was recovered, боргох 
mate!y one half inch of ice wes foreed ir 
the bottom of the water pans, and a partik: 
ring of ice found around the side of wats: 
pans. Because ice cakes were formed on tra 
bottom of the pan, it ie likely little or 
გი water was lost upon landing. The appro: 
mate weight of this quantity of ice would 
bo between six and eight lbs, Therefore, 
of 


approximately twelve to fourteen 153. 


water was evaporated in cooling over a 
period of 7} hours, The rate of removal 

of heat, assuming twelve tbs. evaporated, 
would be 1705 BTU/hr., six percent higher 
than the rated capacity of 1600 BTU/hr. 

If it were assumed that 14 lbs. of water 
were evaporated, the cooling capacity would 
have been 1990 BTU/hr. 

The partial ring of Ice, $" thick, 
around the edges of the pan was probably 
due to surface freezing during the ascent, 
which had not me ited during the day. it 
is to be noted that some dry ісе was 8111! 
present in the water tanks during the launch 
period. This Is more likely to occur on 
the edges opposite the heat exchanger cores 
because of the low convection rate of water 
at those temperatures, It is believed that 
the water would never freeze too deeply 
during ascent because the initial water 
temperature is higher at launch, and a 


greater quantity of water is available ss 


a heat source. 


у}, CONCLUSIONS 


1. 


The chemical system as used appears satisfactory 
will be confirmed by an additional exhaustion te: 
the ground. 

The heat exchanger exceeds design capacity on the 
of water evapcration. 


IL is doubtful that the liquid oxygen converter ! 


ü oxygen to the animals at any time during this f) 


than the 160cc/hr, from the inboard blead from 1! 
valve and possibly იიიიი-. of 0XX0! 
the pressure relief valve, 

Tangible evidence of the phenomena associated wi! 
parachute drops has been gained to justify the 1; 


blished use of parachutes іл this manner іп cono 


with balloon flights. A second flight із antichi 


to collect data in this regard. 


In view of the results of this flight and previo 


the undercarriage as designed is considered sat Н 
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Flight №. 749 Date: 14 April 1957 Time: 07186 
Project No.: AF -383 Flight For: Aero Med (Ма Jor $ limons) 
Scientific Payload: Animal gondo 18 Weigh: 7384 


Scientific Purpose: High altitude animal exposure, parachute release data, 
gondola air conditioning test. 
Scientific Success: 
Very good 
— W 
BALLOON DATA 


Manufacturer: WINZEN RESEARCH INC, Size: 200.2! х .0015 Serial No: 200~150<V~9 
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LAUNCHING DATA 


Launching Site: Fleming Fleld, So. St. Paul, Launching Method: Roller Platform 


пп. 26 
Wind: N 5 Sky: Clear Temperature : 
Тоха! Payload: 863 Z Free Lift 104% 224 ш Gross Inflation: 2: 
FLIGHT DATA 


Max. Altitude: 103 , 5 00 / Theoretical Altitude: I 97 ‚900 


Flight Duration: 10 hours 27 minutes Altitude Maintenance: 6009 


Ballast: None Rate of Ascent: 560 Гра 
| ately 
Landing Site: Sag | naw, Michi gan Recovery Timc: inmedi 
| Near 1686 


Balloon Performance: Excellent Balloon Landing Site 
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ee for 
Excellent launch - Very good flight. For details 3 


report, 


